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(54) CURVED SURFACE DEFORMATION DEVICE 

(57)Abstract: 

PURPOSE: To provide a curved surface deformation 
device which can realize the wide operation of a curved 
shape and outputs the deformed curved surface which 
can satisfy the feature of a shape required by a designer 
by directly controlling the global geometric structure of 
the curved surface against an initial curved surface 
being a bi^hree-dimensional uniform B spline curve 
surface. 

CONSTITUTION: A deformation group generation means 
4 generating the deformation group of the mapping of 
the deformed curved surface under a condition that it 
crosses the peripheral curved surface of the initial 
curved surface by 02 continuity, an energy functional 
generation means 5 generating an energy functional 
based on the initial curved surface, the Gaussian 
curvature of a desired curved surface and an average 
curvature, a minimum energy mapping search means 6 
obtaining mapping minimizing the value of the energy 
functional among the generation deformation group and a 

deformed curved surface generation means 7 generating the bi-three-dimensional uniform B 
spline curved surface corresponding to the obtained mapping are provided. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 



http://www1 9.ipdl,inpit.gojp/PA1/result/detail/main/wAAADAaOxlDA40708531 4... 2007/09/1 2 



Searching PAJ 2/2 ^— v 



[Date of requesting appeal against examiner s 
decision of rejection] 
[Date of extinction of right] 



http://wwwl9jpdLinpit.gojp/PA1/result/detail/main/wAAADAaOxlDA407085314... 2007/09/12 



(.i^os^mn^Wfff (J p) 



02) ^ ^ 1^ ^ ^ (A) 



i|#W¥7 -85314 



(sointci.' mmm^ ^p^mmn fi ttw^^am 

G0 6T 17/00 

7ra3-5L GO 6 F 15/ 60 40 0 D 



(2i)fbffi«# 


4$R¥5 -232864 


(71)tillSA 


000004226 














(22)till9B 


¥^5^?(1993)9 H20H 






-reiser 






(72)a!M# 














-TB1»6^ B 























(54) [%C|^CD:&»] tt^^^B 



C57) C^Si^)] 



ttffi*f 5- 



p::::: 



1 



1 

[000 1] 
[0002] 

< fflli6tl-Ct,i^ffl®«, B e z i e r ('^':' x) ffl 

[0 00 3 ] #N^{C^< ®$iM'=5©ijtai^*?rL^'j:l:fn 
6 ^cl * <!: 0 > ^ BOj® ^tctblc. it^ ^£ x 4^ Jl/ 

[0 0 0 4 ] -r-C{C-^^<Dn-CC»2.[ftffi*S.iL> c 
[000 5] 



(2) 4tgl¥7-853 1 4 

2 

[0 00 6] 
[|»2] 

X : £2 — 

K ( = k,k,) . W-mmm^H { = Ck, + k.)/2) t 

[0 00 7] {Zi^<D:$CM. (M^U. H. Hapan and G. Sc 
hu1ze: "Autanatic smoothinq withpeometric surface 
patches," Gsmputer Aided Geometric Design, 4(198 
7), 231-235; H. P. Moreton and C. H. Sequin: "Func 
tional Optimization for Fair Surface Desifln," Comp 
uter Graphics, 26(1392), 167-176; T. Rando and 3. 
A.. Roulier: "Designing faired parametric surface 
20 s," Computer-Aided Design, 23(1991), 492-497>5: ) 

(cin3*art,»s<i:5{c. x*ju=^;-yiBBi^i or. 'XO 
[0 00 8] ST. rtr-^^-r^iiSimsifiwm^t^u^ 

j:^&x*;l/=i^-iLT. 
[0 00 9] 
[1^3] 

iix^iU^-i tr, 
[0 0 10] 
[1^4] 

/s((e,k,)2+{e2k2)2)dA 

n. (D¥ffiW. ©Rtt®. <3)ItaWKT-S.J:^%x4^;l. 

[ttffl(u,v)-K(u .v)N(u. 

V)] -e^ssn-sfts©®*, [ft®(u ,v)-' 

40 X(u ,v)+(H(u , v)/K(u ,v))N(u ,v)] f^tt 
3*lSftffi©®®. [ft®(u .V)— (K(u .V) 

+ H(u , v)»)N(u .V)] rsasn^ft®©®®. t 

[0 0 1 1 ] 

ffli^tf^c ^±ia«e*©ft®ajf^7?ffi-cw, -?-©oj#g^c)fj 

[0012] 2t:^B^©ae«j}i. ft®©A*isa^^f5Ht3*^ 
50 m^mm-r^c iuc j; oxflsjfjttocuiB^c^f^Aipitg 



[0013] 

F> X * ;l/ +' -iRM^<Dffl[*®/h(CT ¥fl? 5:5J<* -Sffi^h 
*jf) ^ titc^micMS^^-ri>m 3 yc— B ;^ ^ 

C0 0 1 4 3JWT. 2(i:^BJ(C-3l,ir$6tci$L<iftl^-r 

)iX3;X-#B;^7"-7'C>fl®S. : 
[0015] 
[|»5] . 

So = Xo(Q) 

[00 16] 
[SK6] 

X : Q — . 

S = X(Q) 

[0017] 
[?H] 

X 

[0018] Si^c. x;^;U+--tfl.ffiia:^ff£#ia», x^. 
[0019] 



(3) !KFia¥7 - 8 5 3 1 4 

4 

E{X) = Ek(X) + Eh(X) , 
EK(X)=/g|K(X)-Ko|2dudv . 
Eh(X) =/q |H(X) -Ho |2 dudv 

{cj:->'r^fc>sn.2)„ ccT\ K(X), H(X)li> -en 

[0 02 0] 3 6l£:> SB/]^x^;^=f-^«^lg3^#IS«, 
[0 02 1 ] 

X 

?rffi/Nc^^:?^x4*i*^4>©-c*<3, mmm^^ 
20 ^mt. x4^Ji'+'-iaiiaiiEcx)4®/Nc-r€>^^xK: 

*f js-r -S jR 3 B >^ ^ > Iftffii S ffii i u 

[0 02 2] 

JIM(C3^t> j?? 3 iX— B 7' ^ -C> [ftM S , = X 0 (Q ) 

(Q )**JgH©ttffii G' jli^JC3?to4 J: ^ UW^XOym 
[0 02 3] 
30 [543] 

x^>;l.+*-m.Ml! E «. ft®cD^f?KW^^H^a^it 

[0 02 4] 
40 [5^4 ] 

X 

S,>&^-r€>^fllX.(C^4)iac^^»X*i5fcto6tl^, 
c ©^«X fcm^ -5 )K 3 B ;^ > ft® S * 
^sf)?. Cite J; 13. x1f-f:f— 3!)SH^a-r«^JKftSS*5 

[0 02 5] 

50 iS^^TT'U y 



C4) 



i|tPa¥7 - 8 5 3 1 4 



[002 6] C©tt®^iggl«:«. SBKDMiG 
- 2 A:t) u it 7=- i»{ca-:Jt,>-ctfjK8affl s . ^o-'^•^ 

[0027] 

[i;8] 

Xo : Q — 

[002 8] 

[t!(g] 

X : Q — R3 (Dm X 

[0 02 9] 
[J^5] 



10 



20 



■m=^^'^-^m.mri> m^it, im: tcad/ca 

M,CG©fc*cD3:'^7t:fJ4:/e*7="';>yj , pixel, no. 2 

0, 1990.3 , 98-162^:#.B^) o — jKfC C <D J: ^ i&flffi* 

[0 03 0] ;xtc, *:||SSm«)mC'3liriiBjf ■2>. 
[0 03 1 ] ftM*7'7-2?:fflt<»T)R3;>i— «BX:/ 
7'C>ftffiSo*A:/3TSt. ^Ija-if {P",.i) . <0g 
i ^m,0 ^ j ^n) *57=^-ilfiL-Cf^6n*. COi 

[0032] 



Xn : £J 



CC-r, Q= [0 ,m 
(u ,v)€QiC*tL-C. 



P"',., B,(u)Bj(v), 



r. .H.«. /A-^^- 30 

X(u.v)= X! PuBl.4(u)B, 



2] X [0 ,n-2] t?*)<3, 
[0 03 3] 
[IBCl 1 ] 

Xo(u.v)= X 

Oci^m, OS] sn 

/i^U B,{t) =^(t+3-i) 

-CAS. m^^y-jVt-§ri>Am<DB:^yz>^> 

[0 03 4] fflsSo©^:©<^:e)^c-'^••5^ h v i^mm 
(*. ^S53tiS^S4{cA;^L. c<D^^^j( }•<) ^i^m 

mi^h. ^Ji$ft®S = XCQ)*'^H<Dfl®<!:G'ai^«: 
3£fc 2, J; ^ ^c?5t 3 B :^ > ftH©«?*i*«) 6 
c©Si«. 

[003 5] 

[1^1 2] 

4(V) (1) 



[0 0 3 6] 
[^13] 



X: fi — R3 
= l>0 



[0 03 7] 
[^14] 



(Osism) , (k = 0,l,2,n-2,n-l.n) 



Pk.j=P"k.j . (k=0.1.2.m-2.m-l.ni) .(Osjsn) 



(2) 
(3) 



[0038] x^;l/^-ifl.Ml^iRSE^S5 {C«. 

[0 0 3 9] 
5] 



E(X) =Ek(X) + Eh(X) . 
EKW=/Q|KW-Ko|2dudv , 
Eh(X) |H(X) -Ho |2 dudv 

^:«/c-rx;toU:f— iaWSfeE^ {P,.i) , O^i^m 
50 -3 ,3^ j ^n-3) ©Hgf^tUTftig-r^.. 



C5) 



-85314 



[ 0 0 4 0 ] -e-LT. ^m^m^&A-c^mLtcmB 
m 

[0 04 1 ] 

X 

a)tcj:-:,-r. x4«.;u=P-iRi!!itiE*®/Nc-r-5^«x 

«. Q= [0,in-2] X [0,n-2] 30^6 
[0 04 2] 
[?f7] 

[0 04 3] 



»3ffl ffifc J; O'^McD ft fficD ^ -iJ ft^ te J; O'^l^ffl^ * 
^^ei. *RSL/c^Ji5]^©tf*>^x;^;l.=r-taKt!t© 

;^ ^ i ^felffl $ i CDilS$iJ»iC J; o ^ ^fl® * 

10 ^asii^^jam*^*^. 

[SI] *^Hg©-**ji«^oftffi^^®«^*5^-r 

3 / N- 7 ^ h y ftJ^^fiK^S 

4 mmmisi^m 

5 x^wl/+--JAMSt^^#© 
20 6 €B/J^X^J^+--^^fil9^#|^ 

8 fSiMW^^S. 



mi] 



zr3: 



